Purpose Objectives of this systematic review were to summarize how fatigue has been described from the perspective of children and adolescents with cancer, the impact of fatigue on quality of life, and child reported contributing factors and potential alleviators of fatigue. Methods We conducted electronic searches of Ovid Medline, EMBASE, PsycInfo, Science Citation, Social Science Citation (Web of Science), and CINAHL. We included studies of children and adolescents with cancer in which the experience of fatigue was described by the child/adolescent. The search was restricted to publications in English. Themes were summarized. Results Eleven studies were represented in 18 publications. Ages of included children ranged from 6 to 19 years. Majority of studies used semi-structured interviews to elicit participant's perceptions of fatigue. Terms used to describe fatigue included the following: tiredness, weary, loss of strength, dizziness, feeling drained, feeling drowsy, lacking motivation, exhaustion, and feeling emotional. Impact of fatigue related to not being able to participate in regular activities; needing to sleep or rest more; and impact on psychosocial health. Perceived alleviators of fatigue included exercise, distraction, rest, eating, and drinking. Conclusions Fatigue is impactful from the perspective of children and adolescents. Future research should focus on prospective exploration of the impact of fatigue on pediatric cancer patients and identifying approaches to reduce fatigue.
Introduction
Fatigue has been increasingly recognized as an important symptom in children and adolescents with cancer [1] [2] [3] . It affects children and adolescents with cancer at all stages of the disease trajectory from diagnosis to survivorship and the end-of-life period [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Fatigue has physical, mental, and emotional components and may be characterized by a lack of energy, decreased physical ability, and feelings of tiredness. [16] [17] [18] Fatigue is a subjective, multidimensional construct [3] that may occur acutely, episodically, or chronically [3, 17, 19] with multifactorial etiology [3, 20] .
The literature of fatigue in children and adolescents with cancer has led to the development of a conceptual framework in an attempt to better understand this complex phenomenon [3, 17, [20] [21] [22] [23] [24] . Research into the measurement of incidence and severity of fatigue in children and adolescents with cancer is increasing with some early evaluation of interventions to reduce fatigue [25] [26] [27] [28] . However, despite these efforts, there remains a lack of understanding as to how children and adolescents with cancer describe fatigue and the impact of fatigue from the child's perspective. Their perspective is important as the meaning of fatigue is likely to differ between child selfreport and proxy report from healthcare professionals and Electronic supplementary material The online version of this article (doi:10.1007/s00520-016-3253-8) contains supplementary material, which is available to authorized users.
parents [16, 29] . Further, little is known about children and adolescent perceptions of the factors that contribute to or alleviate fatigue. This knowledge is important as it may help to prioritize screening and treatment of fatigue and may inform future research related to approaches to prevent and treat fatigue in this population.
Several meta-analyses have been performed that investigate quantifiable fatigue in children with cancer [28, 30, 31] . However, the qualitative Blived-experience^of fatigue is under reported. With continued importance associated with fatigue in children with cancer, but limited progress in understanding its affects, we aimed to report on the child's experience of fatigue, to report on the actual experience of how fatigue feels for these children. Therefore, the objectives of this systematic review were to summarize how fatigue has been described from the perspective of children and adolescents with cancer, the impact of fatigue on quality of life, and child/adolescent reported contributing factors and potential alleviators of fatigue.
Methods
Our systematic review was conducted following the PRISMA guidelines [32] .
Search strategy
We performed electronic searches of the following databases The search strategy used a combination of medical subject headings and text words to identify studies of fatigue in children with cancer. Electronic supplementary material 1 illustrates the complete search strategy. There was no restriction by trial type, but the search was restricted to publications in English.
Strategy for selection of publications for review
We defined inclusion and exclusion criteria a priori. We included studies in which children and/or adolescents with cancer self-reported on the qualitative experience of fatigue. A study did not have to have a main focus, or primary outcome, of fatigue measurement. Cancer symptom studies, including quantitative studies, were screened for the inclusion of any descriptors of fatigue, even if this was not a primary aim of the published study. Quantitative studies and mixed method studies were included in the review in order to screen for descriptors and reported quotes of fatigue. Quantitative studies may include quotes or comments from participants regarding their fatigue, that we did not want miss, given the paucity of literature on this subject. Exclusion criteria were as follows: (1) Symptom of fatigue not discussed qualitatively; (2) only quantitative data reported; (3) participants over 19 years of age; (4) child's fatigue only reported from parent/care giver or health care professional perspective; and (5) Publication not in English. We chose to exclude those studies not published in English due to the difficulty of translation, particularly when we wanted to report on descriptors and subjective opinions that may not be accurate when translated literally.
Two authors (DT, COS) independently reviewed the titles and abstracts of the studies identified by the search strategy. All potentially eligible studies were retrieved in full. The same authors independently reviewed the full text articles for eligibility. Consensus was reached on all studies included, with an inter-rater reliability of kappa = 1.00.
Data abstraction
Data were abstracted from included publications by two reviewers (DT, COS) using standardized data extraction forms. Data abstraction was performed by two reviewers independently. First author, year of publication, purpose of study, study design, and child age were abstracted. Information reported directly from the child related to fatigue descriptors, impact of fatigue on quality of life, perceived contributors, and potential alleviators were also extracted. Quotations were included where relevant.
Analysis
Data analysis involved coding of fatigue descriptors into themes that related to broader, overarching concepts using thematic analysis [33] . A theme was captured from children's descriptors, if the data or quotes contained something important in relation to the lived experience of fatigue. Ideally, the theme may be apparent in several instances across the data, but this is not necessary to make a crucial point [33] . The two authors followed the phases of thematic analysis according to Braun and Clarke (2006) , namely: (1) familiarization with the data (reading and re-reading), (2) generating initial codes, (3) searching for themes, (4) reviewing themes, (5) defining and naming themes, (6) producing the results [33] .
We aimed to provide a rich description of the entire data set, due to the subject of the lived-experience of fatigue being under-researched. To this end, we chose to use an inductive thematic approach, as there was no pre-existing code, or preconception. Our analytic process then involved a semantic level, that progressed from description, with data organized to show patterns in semantic content, and then summarized to interpretation, where we attempted to theorize their significance and implications [33] . Figure 1 illustrates the flow diagram of trial identification and selection. [32] Of the 3,191 unique references identified by the search strategy, 86 were retrieved in full and assessed for eligibility. Of the retrieved full text publications, 68 were excluded, leaving a total of 18 publications which were included in this systematic review [10, 16, 17, 24, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] . Table 1 illustrates the characteristics of the included publications. Eighteen publications resulted from 11 studies that have been reported over the last 15 years. There were 4 studies which reported results from the same cohort in multiple publications. In order to not overweight the same study, we chose to include each cohort only once in our review. All children and adolescents in the included studies were on active treatment during participation. The majority of the 11 studies (n = 7) used semi-structured interviews to elicit the perspective of fatigue from children and/or adolescents with cancer [10, 34, 35, 37, [43] [44] [45] . These interviews varied in length from 5 to 10 min to 1 h. One of these 7 studies supplemented the interviews with diaries. [44] One study solely used focus groups, [46] and one used diaries only [36] . One study used focus groups with the adolescent subsample participating in semi-structured interviews [18] and one study used questionnaire interview sheets [40] .
Results
Three studies focused only on adolescents greater than 12 years of age while 8 studies included children and adolescents less than 12 years [35, 36, 44] . Only one study that included children and adolescents reported results from the children and adolescent groups separately. [16-18, 24, 41] The youngest child was 6 years of age and only nine 7 year olds were included across the studies. Six studies focused solely on fatigue [18, 34, 36, 40, 44, 46] while 5 studies reported on the spectrum of symptoms [10, 35, 37, 43, 45] with some containing minimal information about fatigue. Table 1 summarizes descriptors of fatigue from the perspective of children and adolescents with cancer. The majority of direct quotes reported in all studies were cited by adolescents. However, differences between the small number of children's descriptors and those of adolescents were negligible. Where identified, the verbiage used by adolescents was more mature, but the themes were very similar as those for children. The terms used to describe fatigue included the following: tiredness, weary, loss of strength, dizziness, feeling drained, feeling drowsy, lacking motivation, exhaustion, and feeling emotional. During our review, we were aware that many of the quotes reported were concerned with the effect that tiredness or fatigue had on the children's or adolescents' lives, which we considered as impactful on the child's or adolescent's quality of life. Therefore, we illustrated this impact of fatigue on quality of life from the child or adolescent perspective in Table 1 . Thematic analysis, of the direct quotes, resulted in the identification of themes related to: can't do the things they Aspects of study published in 5 publications, [16-18, 24, 41] b Adolescent participants also reported in 2 publications, [8, 39] c
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like, inability to participate in regular activities, needing to sleep or rest more, and impact on psychosocial health such as sadness, guilt and annoyance (Table 2) . Table 3 illustrates contributing and alleviating factors from the perspective of children and adolescents; these were reported in 4 studies [18, 36, 43, 46] . Contributing factors included the hospital environment and an assumed side-effect of diagnosis or treatment. Potential alleviating factors as perceived by children and adolescents included rest, exercise, distraction, eating, and drinking. Naps and rest were the most commonly cited factors, followed by increased physical activity. For me it's really hard to run and my legs feel like they're 100 poundsB I had some friends come over…I just didn't feel like talking or anything. I just felt too tired to like even notice that they were there. B BMy friends were all jumping around and having fun and I would just be sulking around. It was like I wasn't really there.B I didn't even want to talk on the phoneB I wasn't able to go fishing with my friendsÎ nability to participate in regular activities
BIn the afternoon, I'll take a nap and before I was diagnosed with cancer I never did that.B When I am in the hospital, I am just so drained when I get homeB …and you see this nice beautiful day and you're sitting there feeling ughB It feels bad when you don't get to go home, it feels bad because when you don't get to go home you don't get to see your family and friends.B I had to lean on my mum and stuff, and my dad, and they would have to take me, walk me, to the bathroom 'cause I couldn't walk by myself; If I walk from one side of the school to the other, when I get to the classroom I′ve got to sit down. It's like phew, I′ ve made it'B By the end of the week it's really hard to get through the dayB I get tired quite a lot during the dayB I was so tired. I would come home and just conk out and fall asleep and be missing dinner.B I even found difficulty in getting out of bedB I was not able to go to school because I had so little energy that I had a teacher come in for school. I only started off with going half days because I would get so tired I am trying to work up, I try to exercise more often and do sports. I'm trying different kinds of sports and outdoor stuff, so my energy is coming, it is better than it was before, a lot better but it (low energy) is still there.B When I am walking, like around a store for a long time, I have to sit down because I get tired.N eeding to sleep or rest more^DrowsyB
BFeeling tired all the time; get dizzy; mind was always tired; body feels like it's trying to sleep all the timeB I get tired of being tiredŜ ometimes all I can do is lay down. Can't even make it up the stairs.B wasn't much I could do.B wiped out…and so tiredB exhausted, but it's like you haven't done anything…B …I felt weak and that sort of thingB I get tired all the time. Interestingly, in the study by Wu et al. (2010) two quotes were reported by adolescents that alluded to an acceptance of fatigue as a symptom:
BTiredness is normal…..for sick patients, it is normal.B Generally I did not report tiredness….I would like to take this on myself. I think I can handle it^ [46] 
Discussion
In this systematic review, we identified 11 studies that included descriptions of fatigue from the child perspective. All 11 studies have been published in peer-reviewed journals; however, evaluation of the qualitative design in each of the included studies was not reported to have followed a standard guideline such as COREQ. [47] Despite this, the content in each of the studies was of high standard across the 3 domains of criteria for reporting qualitative studies, namely:
(1) research team and reflexivity, (2) study design, and (3) analysis and findings.
We found that very little is known about self-reported fatigue in children younger than 7 years of age. However, the limited data suggest that fatigue has an important impact on child/adolescents' quality of life and that children and adolescents are able to report factors that contribute to fatigue and potentially reduce it.
Fatigue has been reported as one of the most prevalent symptoms experienced by children and adolescents with cancer [41, 48] . Nonetheless, others have suggested that fatigue in children and adolescents is under-recognized and under-reported [34] . Reasons for this discrepancy may include a poor understanding of how fatigue is experienced and the impact of fatigue in pediatric cancer. Children and adolescents themselves may not report fatigue as they may assume that it is an inevitable consequence of cancer treatments, and it is a symptom that must be endured with few treatment options [46] . Similarly, it is possible that parents and healthcare providers also believe that fatigue is an expected toxicity and do not emphasize approaches to reduce it. We found that from a qualitative perspective, fatigue does appear to impact on child quality of life, particularly with respect to the ability to participate in regular activities. However, we were unable to quantify the magnitude of this impact for children or adolescents.
We also found that young children could verbalize factors that contribute to fatigue as well as factors that potentially may alleviate it. This information is important for two reasons. First, this type of data may provide new hypotheses about interventions which could be effective and could be formally studied. Second, it highlights the need for clinical practice guidelines focused on parents and children about approaches to prevent and treat fatigue.
With only nine 7-year olds being included in these studies, there is limited information about self-report fatigue in younger children. Although eliciting self-report symptoms in young children is challenging, self-reported pain scales and focus groups have been used with children as young as 4 years of age [49, 50] . However, proxy report by parent or health care provider is still the best measures we have for the very young child (less than 4 years of age). This age group presents a great challenge in characterizing the fatigue experience, while being at an important age to intervene with fatigue alleviators, given the complicated and rapid course of developmental skills, and early learning foundations during this time. Future research should focus on better understanding of fatigue in children and adolescents and, in particular, in younger children.
The strengths of our report are the systematic nature of the identification of studies and that a review of the child's perception of cancer-related fatigue has not previously been published. However, a limitation of this study is the restriction to English language publications. It is possible that additional descriptions of fatigue are present in other languages, and it is also possible that the experience of fatigue differs by culture.
Conclusion
There is a lack of descriptive data regarding fatigue in young children. More importantly, we know little about the impact of fatigue from the perspective of children. This information is important because severe symptoms, if not bothersome and without morbidity, merit less attention. Consequently, less severe symptoms that are highly bothersome require prioritization. Future research should focus on more detailed prospective exploration of the child's lived experience of fatigue, including description from children younger than 7 years of age. Focus on knowledge of interventions to prevent or treat fatigue could also be examined. A greater understanding of fatigue experienced by children with cancer will assist in improving care and subsequent improvement in health-related quality of life.
